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C^7]<^] 7flAlS)^ ^£^1 ^IS-^l Wis ^# 3t|l<a 

T'V^E] ^ 1:^. O.^^ t-flolBl #^ tH3) l:^^* 5L^t!-i=}-. ^7] 5f|«a ajH 

n'U wis ^# ^S.<=>\] ^^^H -^^sl^l. ^ S)^<H1 ^^^-1 -{d^^ 
c-1]ol&| wlE#ol 211 <^ wlM# if-^r>^ ^1^ oc^^l- ^^^1-Jl, ^'i ^^'^•fl 4^ 
#sflii #^^1=1-. ^7l iEll<a wis ^V^^l ^ Efl^l irij^ ^7] 

o.s.-¥-E-lo) ff|]<^ ^HflzL Al^s-ofl -g-^3r>c^ pflS-e] ^1:«^1 ^"l^J-^ cflol 

al^^oll cfltV J^l'a wjE 7V^M^l-o^ ^>7l n^S^ ffll^^ His M-Bl-ifl^ 

iE|l<a :^-l^^tq-. >a-7l CflolBl #^ W^S] 3)1^ HlE =-# ^Jio^ 

2I- -^'?> ^7l 4^ WlE ^l-^E-] ^ Efl^l 1:^^ 0.^-^Elol 3i|l<g ^JE.* 9lo\]o] 

s^, x^l2.Bl ^^H/s-f-B^ c-floiEii- HSu^^l-WSl^ ii-^'Hl'H i^-a wis 

£ 1 
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^^^^^^ 

{NONVOLATILE SEMICONDUCTOR MEMORY DEVICE WITH A FAIL BIT DETECTING SCHEME 
AND METHOD FOR COUNTING THE NUMBER OF FAIL BITS OF THE NONVOLATILE SEMICONDUCTOR 
MEMORY DEVICE} 

:£ 1^ ^ >il 1 -M^Hl*^! 1:^^^^ ^£^1 ^12.2^ ^^11- je.'^^^ 1- 
s. 3^ s. lofl 3J(|^ H]E ^i^o^ wv^^tl- ^^Hl: 

£. 7^ £. 1^1 £.^m cfl<^l^^ l-ijsl w>^^«}- ^Ajc^l; 

£. 8^ i 1<^1 :£Al^ ziS.^ «13^ ^ wis] 1:1^ iflo^ s.^ <?l<^loll. h^s)^ 

:£ 9^ ^ 1-^<H1 1-?)^^^^ ^£^1 ^3.2] ^x)l2^oi ^o^^^ 

£ 10^ ^^<H1 4^ 3ill«a w]:^ ^# -S-^* 'i'^^M 4]^ 
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S. 11a ^ £. Ub^ 2 SEfe ZL :a.cf 3|]<y tilSl-o] ^fl^-^J ^S.^] 

£ 12^ *>M-S] ^'^ ti]E7> 1-^^^^ ^3.^ ^Jr^]^ Efolnj 

S. 13^ wlM7> ^^5s]xl tiVi^l ^IS-^I ^^1^ 

5. 14^ ^ ^^S^ Tfl 2 ^A]o^loil ic).^ ■i:fl^>^^ til-3£^l ^2.51 ^^l^l l-l^S.; 
S. 15^ 5. 14<^1 t\]o]B\ ^^ V]^ wV^^jtb n.^Jl 

S. 16^ :£ 14011 wjE M.^o^ tij-f-ajtb ^Al^^lojcf. 

100 : ^3.^ ^ <H211<^1 110 : HS.^ ^ m.^ 

120 : 7^3^11= sfl^l^B] -i-^ 

130 : «S <H^ell^ ^ 1=1^1=1 1-^ 

140 : <i 'H^Bll^ wis] ^ ^^ 

150 : trl^ci 160 : an-^l^l i^^l ^ efl^l 

170 : 1:^ 180 : no]B\ <a#^ >fl<H l"^ 

190 : ojl^ cflolEl ^^ 200 : ^'^ ajm ^# lr§^ 

210 : T'f^B^ ^ Bfl^l 

220 : cfl<^lBl #^ 1:1^ 
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-§-5]^ ^7]^ o.^ ^71 §J SSH^ 7]-^tb 1:^^^^ ^1JE.S1 ^^]<^1 ^tt 

(error correction code algorithm)^! ^^H^^ <^l-n-S. ^ 

Al>.^oll AV-g-^ «:^^>y «V3E.^1 i^SBl ^^l^l ^7] ^ ^7] # o)l5l7> ^37] 

c-lHl-s, ^;c|]^ ofle] ^JLB1#<H1 ^^>^i «^l5l7> ^ 4^1 

^«fl^-1, ^-^ <y:JiBl#^ ^^lltb ^^1- ^1^^^^ M.^ 7}^^ n<U tijE 

<29> ^H^l nflasl ^^1, ^§1, 1^^^ §eflA] TiflSSl ^^1^ 4^o^ <H5|lo] 

(JE^ ^1S.B1) o]^o]:^ o]i]]o]^ i^tb^f. ^aV^o.^., o^eflol^ 7>^ 

^ ^^^^ Vfl = ^ §HflAl tflS-el :^^ol T^, ^7] 

^^ ^^5]^ ^Sltl '^l-Eel i^l7l^tq-. 1?]:^ Efl^E -^^oflA-1 ^v^^ .^71 

O^Eflo] ^g^o^ 511^ tile ^7> ^;^l. Aj^^o^ jy^^g 7].-^ ii|)<g Uji 2:uI)-b:>>^1 ^ 
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o.^, EflriiE ■S-^«>11>| tifl:^ M:^-^ i^tb "^-^^ ^IS-el ^^1^ oll£l 

<30> -aav^o.^.^ Al:?>^ #ol7] ^f]^]^ ^IS-Sl -^^^l^Hl 

^ (error capture RM)^] ^^S\o] ^7] tifl^o]] , ^^^^ Efl^^E :iai|-7l- Efl^^iE 

a]o^ o^le^ :(\^^ :g.:^o|] ^^l^^t^-. ol&|^ eH^e ^^ofl tc|-s^, hI^. z]- sfl^];^!^ v{\s. 
^ :^^^]o] z]- o^Bilol M.^ tfloiiAi ^ol:£ s>u)-^ w]E7> ^fl <^ s) c-^ c^-^ , neit!: ^eljo] 

3(1'^ «m ^1- ^^^>^ ^^1 l:7>^*Vtq-. 
^2)-* ^1^:^ ^w]^ ^-1^ '^^'^l ^^^^-^S'Ml z]- Pfls-sl 

<32> ^4^0.^, EfliE ^^oflAl «flS. ^^S. oflS.e1 ^^17> ^ ^E.^ 

^€ 5^1"^ til-^ ^# ^^^1 
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<33> ^ ^^9] o]z]]o] ^^d\]^^j ^^^^ n'U ^# ^^^^ ^ $x 

^ tivs^l ^^IS ^1^*>^ ^'=>M. 

<34> ^ ^i^o^ ^^o. ^^1^1 o]iH]o] ^^d\]A^ ^^^^ a|] 

<35> ^ S£ Bfl:±iM Aj^-g: #^ ^ oi^ l:?!^^^ aV£^l x^lae] ^ 

^1 ^ n^sl EiliE ;^1^2r|-^ 

^ ZL^^ EflifiS yJ-'^-a: ^l^^m ^<=>]^. 
<37> (^A^) 

<38> ^1^ ^^^*>7l ^tl: ^ ^ ^^Hl ^-s^, 1-^^-^^ 

^1 1^12.51 <is.o^ Dl]E?J>^ ^Efls. afl^^ uflS-El ^1-21 cHEflol^ 

tiVS^] n|l2.sl else] s\S., no]^] ^ sfl^l ^S., 1 

^S.. «^l>a- al3El ^S, ttlE ^# ^ 5|l<a WjE ^ Hfl^l 

1- Ai^s>Jl, ^7] ^]o]^] tH3^ ^ efl^l Al^^ ^o^ ^l-ofl 
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^Ci-. ^7] 3fl<a tll:E 2]^^ 5)]<a tllH Alj^o^l -g-^^H 

<! Sl^oj] tljojEi HlH^o] i£|l<^ 5Lf-S].^ o^:^!- 

t}c^ ^s^oW icfs, ;H1 1 ^ ^1 2 l-eflu ^J:*^ 

^>^ti ^ efl^l ^^7l 2lss.-^Bl^ 1 ^ ^1 2 2)1^ #EflZl Al 

S.^^] -g-^^H ^7l >$d^^ °llS.2l 'il-<Hl ^i^^^ Cl]olEi «]ES.ol] Cfltb til 

^ ^^M] ^^>^, 11-^ ^^l^n^ ^Efls. afl^^ € 

M 1-^^^^ ^£^1 ^^1^ J^'a til^^ ^#^>^ ;(fl^ 

^1=1-. ^7l ^4^^, ^^-1, Sl7] ^^.^1 -S-^*>o^ ^71 o^efloiofl dl 

^# ^Sfe ^7l ^Ifl^ C-flojE-] alES-ol ^^S^E-1 <y7>H)^ tfl^^V^ c^l^ C-flo]E-l 

2^-4 'U^]^^ c^^^ tilM 7>^E-1 ^ efl^l Sls^ ^7] 

^S^6\] 45^- ^^1^>;<1 C^]olEl ^S. 7>^E^>J7, ^7] 7>^E ^ol] tc}.e^- 

n'U 3.B.Mr ^-l^ti-i^. ::l nf^^Hl, ^7] ^ <H^efl:i* ^7>a1^ ^7] ^ 

cf. f>:^mo.s., ^7] 1 <H:^2fl^7> sItflM °fl. ^1"^ til:^ ^# ^^loll 

trfEi- >a-7l 3(l<a s^7> ^sfl s]^s. #^^1^-. 
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<42> (^Alc^l) 

<44> £ 1^ ^ ^^^1 1 ^Alo^]o]] 4^ 1-?]^^^ tiVS^] ^^1^ ti^^^ 1- 

(1)^ ^.ai- ;^i^^>7i ^tl o]^]o] (ioo)«- if-^V^. <Hefl<^] (ioo)<^l 

^. £^<H1 H^lSl^l ^^^1^. ^1- SE^ HjE 5}ol^o^ nflE. 

^EflS. tifll^ uflS-Sl >i#^ i^t!-^. ^ 13(1S.S1 ^7]^O.S ±7] 

^ 5.5.11^ 7>^tt # € ^^^1^. ^7] ^S.^ ^]3.B\ (1) 

^ ns.^ ^ w]3J] (110), 71'?H:b efl^l^E^ (120), «J c>^:e.511^ ^ 
tqsc^ (130). ^ <H:b^1>i Hl3Jl ^ tq^r:-! (140), 18 t^^c^ (150), ^fl 
ol^l wl3il ^ efl^l (160), <i (170). HElJl cil<^lBl ^]o] 

(180)^ 

<46> ZL^^ ^ ^lol (110)^ ^^S-^E^ :^]^^^ ^^1- (CLE, 

ALE, nCE, nRE, nWE)# w^JSl^^V^ ^1<H ^ oj^^ ^s. (i/Qi) (i=0-7) 

^1<^1<^1 $I<H'^-1, (I/Oi)<^l "?l7>s]^ ^^1:^ ^SIM s^oll irfe} 
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<47> 6\]M. ^^fl oi^^ ^lo^ ^S.^^ S^o] ^^ofl^ o^^^ i4b^..^ nfl^ <y^^ 

(I/Oi)<^l 'a^^ (CMD_data[i])^ ^^^^ eH^l^B] (120)S. ^^€4. 

Jl. €^11 ^I'H <^S.e)]>i <y^* M-Ef^ nfl. ^# (I/Oi) 

oil (Xadd_ciata[i], Yadd_data[i])^ «fi w ci^c-^ 

(130) ^ ^ <H^^I1^ ^ else] 1:1^ (140)^5. 4^ ^^^cf. ^^11 'a^^ 

AlJ:#oi 3,^0] ^o]^ o^^^ M-Bl-tfl^ , ^1- (I/0i)<^1 ^sl- 

(Data[i])^ cflolEl <y^^ ;^lol (180)^5. ^^^^1-. 

<48> ^1^*11^1 £ 1# %^S^>^, ^1-71 ^n^^ efl^l:iE-l 1- §1 (120)^ ZLS.^ ^ ^^1 

ol «l3il (110)^S.-^B1 ^sl- (CMD_data[i])<Hl -g-^*H ^'^ «1S ^# 

^S. (FailDetect.CMD) w]M ^# (Fai lRead_CMD)» ^^Jt!: 

^. ^7] S3 c^scl 1:1^ (150)^ ^ <H:^£fli a^sl ^ clsc-l ^-g^ (130)-^^^E-1 xs]]^ 

(Xaddress[n:0])<^l ^^^H ^7] <H5)l«5l (100)^ -"d^^ ^3.^ ^^ ifl 
S\ 51-^* ^^tb^-. ^1<^1^1 ^ 2fl^l 1:^ (160)^, >a-7l ^ 

tJilael 1-5^51 JEflol^Dofl oflas] ^s-oj] 

Cil<5lB]» ^#*>^, ^71 ^^1^ <aAl^-9.S. ^-i^W. SSZL^ (S£^ 

^71) ^oy, ^7] s^o]:^] Hl5E| ^ Efl^l l-g^ (160)^ ^7] ziS.^ iHsJl ^ n\ 
n (110). ^^]o]B\ ^IcH 1:^ (180) ^^JL ^ -yi" IrSl (170)^ -f-Sfl ;^]^ 

i)^ ^7l c-HolE^l- <yAl^ o.^ ^7l <a (170)^, 1^71 -i^^]- ^o]-^ 

^71 <i <H:^211if^ »i3t| ^ 1-^ (140)^^^E1 ^« 

(Yaddress[m:0])oll -§-^*H ^7] i^lol^] w^a] ^ Efl^l (160)o]l Hfl^l^. ^flo];^] 
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cfl^s^V^, ^# c-flolEi alES. ^ ^w. (c^]^ og^^ ^-.oii cfl-g-^V^ c-flolE-l 

^^S^VJI, ^1-71 AlEjjsi s.^ ^o]B\ ujEs.^ dlolE-l ^jo] ^^ (180) 

<49> ^ ^^s:] 1:?!^^^ a>I£^l (1)^, £. 1<H1 w>5Jf ^o], <^]^ c-ll 

olE] (190). 311^ ti]^ ^# 1:^ (200), ajE ^ efl^j 1- 

^ (210), ZL^Jl c-flolE^ #^ 1-^ (220)^ 5L^^tq-. «m>^ ^o]b\ w^s) 

1:^ (190)^ tShH^ efl^l^Bl 1-^ (120)S.^ElSl ^'U ^# 
(FailDetect_CMD)«^l -§-^^1-^ ^^^^ , ^* (l/0[i])* <^1^ cflolEi a]S 

# (Dexpect_ext[i])* <=^7]M, ^7] <=^]^ t-H^lt^ ^]^^ (Dexpect_ext [ i ] ) 

^ ^7] C>l5l]ol (100)011 ^SZL^^ C-ijolEi ^<as:>Cf. 

<50> ^ ^Tgoil ttj-€- cflolEi Hl5£l ^^ (190)^ «V^^^ ^^l<^l7l- £ 2<Hl iE 

^151<H ^^1^. cfl-§-«m ^-a^Ml ^-^^^^ 

^>^*>^. <^1^ (190)^ 2-*?^^ TllolE (50l)5!l- <ytHEl (502)5. 

T^^^^cf. TflojE (501)^ cfl-g-^v^ <a#^ ^ (i/0[i])«^l 1 ^^l- 

^ ^^71 3Jfl<a HlE A]^ (Fai IDetect.CMD)* ^<>]-#<5l^ ^1 2 ^^>* 7> 

^ID^, <^n\^ (502)^ \B:b TflolE (501)^ <^1^ His 

(Dexpect_ext[i])l- 

<5i> cl-Al £. 1^ ^^^}^, ^7] 211 <a a]S ^# 1-^ (200)^ Bfl^S -§-2)- 3.^X\ % 

^^2|-5l^ 5)1^ wlm ^# <ds (FailDetect_CMD)«^ -§-^*H ^^^^ , ^# ^<H1 
<^1* (nREout) ^ 3J|l<a HlE (FailDetect_CMD)<Hl ^7] 1 ^ 
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^ ^^ iUOM ^«fl^i ^^ b]^^ (Dsense[i])* ^^^Vl-^i^. ^7] ^■ 

# ^-^Hloll- ^S. (nREout)fe S.^ 7\]o]^^ (c^]Mr -i"^, NOR TflolM ^ <?lwlB^)^ o]^ 

(nRE, nCE)# (£ 8 #2:)^^S>^ ^^3^^^^. ^1^ ^IS. ^# 

(200)^ ^7] ^# t-HolEl HlH* (Dsense[i])ol >^7l <^]>a- t-ilojE] oj^ b^sj] ^ 

^ (190)^ ^1^ wl^* (Dexpect_ext[i]):2}- 'U^]^}^ ^1^ ( 

^7] c-flolEl HlMs-ol 511^ 3E^§>^ ^1^1) ^^tb^f. n 

^ ajE M.^ (200)^ ^uH-ofl rcj-s]- ^]<^ ^-sflzi ^ij^^ (Fai lFlag[0] , 

FailFlag[l])^ ^ ^^^<H1 wjM Ir^^ (200)2^ H>^^tl: ^^1 

<52> £ 3^ #2:*>^, 5(1^ HjE -g-g^ (200)^ ^# t-il<5lBl 

(Dsense[7]-Dsense[0])<^l tfl-g-^]-^ 'a^^^ (200a)^ ^j]]^ ^eflZL ^^^^-^ 

(200b)^ s 3^1^, ^>i45^ 'a^-^-yV :£A]£]oi o^yq^^, is^u]^] ^^s. 

^A] -g-«a^>7ll ^^^^ ;<>^*>^-. ^ (200a)^ ^J:* (FailDetect_CMD, 

nREout)<^l -§-^*><^ tfl-g-s:>^ s.^ c-flol^l til^ (Dsense[i])« vfl-^ cflolBl 
(Dsense_int[i])^^i ^ ^^^-^ (200a)^ ^wl^il" (503, 508, 509, 511), 2 

71151 PMOS (504, 505), 27fl^ NMOS S.^;^1^Bl# (506 , 507), H^JL ^B. 

7\]o]^ (510)^ ^^d\] ^X\^ B}9\- :^o] cl;i^i:f. -^^j-ofl oJ:o]a^ ^ ^7] 2)] 

<^ tilm (FailDetect_CMD)7> "fl, i^^^V^ ^ 

o]B\ alE (Dsense[i])^ ^ 9^71 ^«^lo11- xi:^ (nREout)^! ell'iofl ^7Nl§i<^1 
^-^ ^# (Dsense_int[i])fe efltS -R-^l^cf. <*1«^1 , «! 

^# (FailDetect_CMD)7> t}o] nfl , tfl-i-s^l-^ ^# 
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t^]o]B\ ajE (Dsense_int[i])^ ^7] 9ld\]o]M. (nREout)^ S.^ 

^^ cllo]E^ tijE (Dsense[i])^ ^^1 4^1- ^^^^14. 

<53> S. 3^ ^S^>^, -^7] 5|l<a l-EflZL ^^3^ (200b)^ ^71 <g^-^§ 

(200a)S.-^Bl ifl-^ ^# c-ljolE-1 alm-i- (Dsense_int[i]) ^ ^7] tll<^lH-^ 

a^sl (190)^^B1 c^]^ cflo]E^ alE# (Dexpect_ext[i])* «lilLt!:i^. ^11^ 

1-eflzL ^s. ^^^^ (200b)^ ^7l i^7l ^<^lol-i- (nREout)5l S.-?- ^:?> ^liii 
^32}-ofl itj-el- 5(1^ l-sflu (FailFlag[0]. Fai lFlag[l] )^ 

<54> cH]M. s.^^ ^>7] vfl«. dlolEi alHs. (Dsense_int[i]) ^ (<^1# -i"^, 

Dexpect_int[7])7> 5ll<g tijeoi ;g o.^ ^w. s.^ wjE (Dsense_int [7] )ol o^] 

^ cllo]El tijE (Dexpect_ext[7])5q- -a^l^V^l XOR TflojE (512)^ T 

o] XOR TflolEs. (513-515, 516-519)^1 'O'^l ^c^-. oje^t!: 

ttj-s^, s.^ ^<^]c>ll: (nREout)7> efl*i* 7]-^ nfl , NOR TllojE (548)^ 

S-f-^H (FailFaiUO])-!- #^*>J1, NOR Tflcim (549) 

^ #^ (FailFlag[l])^ 3.7]s] ^-^ efl^i^ -B-^l^cf. ^^^o.^, ^7] vfl^ ^# d|1 
ojE-l W]ES. ^ ^].u|.7]. H]EOl ;g o.^ j^j^ ^ a] J: (Fai lFlag[0] )7> ^Efl 

<55> s.^ c-llolEl wlEs. (Dsense_intE7], Dsense_int[0])7l- bI]^ wIeo] ;g o.^ 

XOR 7\]o]^^ (512, 519)^ •r<^1 XOR TflojE-g-o^ 'O'^l 

^4. ^1sltb a:!-^'^, 91"^]^]^ ^S. (nREout)^ S-f NOR Tflo] 

SI- (548 . 549)^ S-f--S]-ol ^oli- ^eflu (Fai iFlag[0] , 

FailFlag[l])* #^t}-i=f. ^^^^S., -^-71 ifl-^- ^# cfl^^l^i «l-S-i- ^'H^ 2 
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711^ tijMl-ol ^]<U tilS^ ^'U ^2fl:3. ^^1: (Fai lFlag[0] , FailFlag[l])^ -g- 

<56> CfAl £ 1^ ^2:«^>^, 3J|l«a His ^j-^E^ ^ Hfl^] Ir^^ (210)^ ^1) HlS ^# ^ 

^ (Fai IDetect_CMD)7> S.^ el]*i<^l-^i *H ell'i^ €<^1^ 3:7l^^i:|-. -^7] 5fl 

^ wiM ^ sfl^l Ir^^ (210)^ 3i|]<a alE (200)^S.-^e1 

Aisis. (FailFlagCO], Fai lFlag[l])<^l -g-^*H ^Jfl^ ^» n^M*}Jl 
, >a-7l n^^^ «1E M-Bl-ifl^ 

(FailStatus[i])^ ^1*^ ^^^1 ^ 2fl^l (210)2] wV^^jtV ^Alofl 

7> £ 4<H1 :£Al5l<H ojt).. 
<57> £ 4<H1 w>fi|. ^o], 3j|l<a tijE 7>o.^ ^ efl^l M.^ (210)^ ^>S7l 

(560), 27flS] T (561, 562), NOR THojE (553), oialEi (564), HjS^JL S-R 

(565, 566)5. ^^^5)^, SA]^ tiffif :y:o] o^^^cf. ^7] T 

(561, 562)^ -&2)-*>o^, >a-7l S-R (565. 566)^ ^^]S.^^ 

■^^tbcf. T W>^^^ ^^1<^17> £ 5<^1 iAiSlcH o^z^. ^A^7l (560) 

^ ^-f-srl-o] ^o]!- tils A]^ (FailDetect_CMD)<^l -S-^^>*^ €^ 

(Clear)l- ^^Stl:^-. ^7l T #^-##-1- (561, 562)34 ^7] S-R 

(565, 566)^ ^S. (Clear)oll ^«ll^i ^7l5l-^cl-. 3)1^ tils ^V^e-] ^ Efl^l 1:11 

(210)^ wlM^ofl tcl-e^- 4^31- ^ol -^^l-^cl-. 
<58> 3i|l<a tils ^71- 2 tils Sfe H Hi:!- ^-f , n'U tils n^B] ^ Efl^l 1-§1 

(210)31 -^^l-^ ig-cl-. ^7l2|-^ ^, 5J1^ s-EflzL >«0J: (FailFlag[0])7> S-f-B^> 

<^1 ixfl, T #^-#1- (561)^ #^ (Q)ol s4-*l-ol ^ol» 7>^lBl, 01^ 
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S-R #^-#1- (565)^^ #^ (FailStatus[0])7>, £ 6<^1 £^1^ ^^1, S-^-^l-ol 

^<^]» 5sMl o. cf^ofl, ^7] #2flzi ^J: (FailFlag[0])7l- cf^l ^^-^j-o] 

^o]^ 7}^]^, T l-^-l-l- (562)31 ^^ (Q)ol s.-f-*>ol ^oli- ^^cf. ol^ NOR Til 
(563)2^ #^ol 511^ l-2flzi (FailFlagl)^ S.^] 3l|^<^l ^V^l sfl't 

^ ^^71] tbcf. £ 6<H1 £^1^ w>s>|- ^ol, s-R (566)^ #^ 

(FailStatus[l])7> ^-?-s:>ol ^ol^ 
<59> 1-Bfl3. ^Jl-i- (FailFlagO, Fai lFlagl)<^l ^^1<^1 S.-f-3>ol ^o]m. 7]. 

^ nfl. £ 6*^] wffii- ^<^1, S-R l-^-l-l- (565)^ T (561)^ #^<^1 

ic|-£l- ^>ol z]]^o] 511^ ^VEfl x\s. (FailStatusO)* #^2^>^. S-R (566)^ 
NOR TflolE (563) ^ (564)* *>o] ^]^o] ^]<^^ ^eflzL 

(FailFlagl)«^l ell's 2^ s|l<a ^^-Efl a]^ (Fai IStatusDl- 

<60> WlM^l 7fl^7> ^VM-O] ^ O.^ 5,|o^ ^>0.t^ ^ gfl^l M.^ (210)^ ^ 

3]-^ c^-^sl- 3:71^^ ^, 3f|l«a #2fl^ ^S. (Fai lFlag[0] )7> €<^1» 

7]-^ T (561)^ #^ (Q)<^1 ^-?-^]-<5l ^^1* 7>^lt^, o]^, s. 6^] £Al 

^ tiV^ :^o], S-R 1-^-1-1- (565)^ #^ (Fai lStatus[0] )7|- ^^-^l-o] ^o]^ ^V;^| 
tl-c]-. 5*11^ tilM7> tilE 7].o.^^ ^ afl^i M.^ (210)^^-^B1 #^ 

^ ^Efl Aisl- (FailStatusCO], Fai lStatus[l] )^. S. 6<Hl £.^1^ H>s>f ^o] , ^ 

<6i> cfA] H 1^ ^i-s^]-^, t^]o]B\ ^^ (220)^, ^^■^^^9l -^^ -s.:^ 

^91, tHlolE-l <a#^ ;jllol l-s^ (l80)-^S.-¥-El i:-ilc>lEi (Dsense[i]) 

* tfl-§-*V^ ^a^^ (I/0[i])S ^^^tl t-11<^lBl ^S.* ;^]^^cl-. 
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s\]o^ tijE^ ^#s>7l ^]^^ S.B. ^oj.^ ^o]^] ^^ M.^ (220)^ ^ 

Aj-^o] t^]o]B\ ^^ ^}^^^ ^>'g<^i, 5ii<^ 7>o.^^ ^ g^i^^ (210)0.5. 

-¥-^1 ^"^ Aij:^ (FailStatus[i]) (i=0-7)ol ^s. 

(FailRead_CMD)^ ^^]^]^ %^ (220)^ tij-^^tl- ^ 

^1<^1» i 7^ %2i^-^, ^51* (FailRead_CMD. Fai lDetect_CMD)<^l ^4- sfl'i 

-B-^l€ cilolEl #^ ;gS.7> TflolE (574)» ^>^^^t:l-. a]:^ , 

^'U s-^ (FailRead_CMD)7> ^}o] efl^s -^^m «fl, ^^^"^l ^^]<=>]^] 

%^ ^S.^ 7llo]E (574)ofl SlsflAl ^>ci-s|ji, 3il<^ ^Hfl A]^ (FailStatus[i])7> 

Tllol^ (578)» o^^^ ^ (I/0[i])-^S. 

<62> >a-7l His ^ sfl^l (2lO)^s.-^Bl 311^ ^^"^ 

(FailStatus[i])^ (I/O[i])oll z^^]" tfl-g-tbcf. o] ^a] c^jo^lAi^, cfx] 27]] 

^ 3Jll<y ^E)] (FailStatus[0], FailStatusLl])^! ^}-%-^y] °fl^<^l , M-H^l ^1^ 

^Efl ^SL^ (FailStatus[2]-FailStatus[7])^ S-^ eil'SS. ^<^lc]-. 
<63> ^ ^x^ofl 4^ 3i|l^ HlE ^t!: ^^^] ^]3.^ ^^]^ 

^^^^ ^#£7> S. 9«=H1 £A]£]oi Olcf, 

<64> X£ 9^ #S*>^, C-]]olEi iig^o] c}.^] (S100)<H]^i ^, Bll^Ssr> 

Ji^> ^ ^ ^ <H^5fl^7> ^^H^.^ (SiiO). n ci.#<^l, 

c-llo]B]7]- ^* (l/0[i])* -^«fl ^^V2l-2-^ ^^^cf (S120). ^SZl^* 

§H]7l- ^SS]^, S.S.ZL^ <a^o1] 45]. 
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SSZL^ ^^o] ^^^rf (S130). ^Til (S140)<^1^-1 ^Efl '^^<^1 ^^^1^. ^o] 

efltq ^o^Eflol^l til^l ^Efl ol^ls^ ^t^cf (S150). ^o] eflc] ^^^o] 

^, SS-ZL^ ^2|-o] ^>a-^O.S. c^^7} ^t^cf (S160). 

^, 5.S.ZL^ -i-^ol ^S.^t\., aS-H^ -i-^o] o.^ ^^S)^. S.S.I1 

<65> 6^A-1 ^tg^ SS-ZL^ U.S. Patent No. 5,473,563<^1 'NONVOLATILE 

SEMICONDUCTOR MEMORY'S\^ A^^^, U.S. Patent No. 5,541,879<^1 'NONVOLATILE 
SEMICONDUCTOR MEMORY HAVING PROGRAM VERIFYING CIRCUITAL A^^^, U.S. Patent 
No. 5,546,341«^1 'NONVOLATILE SEMICONDUCTOR MEMORY^^ A^^^, U.S. Patent 

No. 5.712,818<^1 'DATA LOADING CIRCUIT FOR PARTIAL PROGRAM OF NONVOLATILE 
SEMICONDUCTOR MEMORY^^ A^^^ 7ll;«fl5]<^1 SX^^ , z^^^d^S.^^ iL^^cf. 

<66> cj-Tj] (S160)<H1>H ^S-n.^ ^^o] ^'isl^. ^% tg^o] ^a^s^ji 

(S170). ^ <H:^^1^ ^ ^ olH.5lli7> ^a^^cl- (SIBO). <^H, ^ <H:^5il^^ ^ 

o]^]o\ As.^ €*<^1 ^-l^^ ^ A'>]^7} Ao]^] ^ sfl^i ^^ iim)A ^«fl^i ^ 
^1^1^ (S190). ^^1 (S200)<^l^i^ wis ^# ^^o] <y^s]ji, <y^o] 5i|l<^ 

^# ^^>1:^ 511^ «1S /^i^J-^cf (S210). sll'a His >^Efl s. 

# ^^<^] (S220), 3J)1<^ uls i+El-Lfl^ all^ ^=7> (S230). 

311^ His ^# ^^11- (S200-S230)ol o]^ ^oli=l-. 
<67> ^ ^tgofl rc|-^ HIE *#£7> :£ 10«:>fl iEAlSjo^ 

£ 11a ^ £ lla^ 2 Jic^ HlE^g-o] ^><J33£l^ l:^^'^^ ^£^1 AS. 
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e^ ^^1^ Ej-olnj^oiq-. o]t}, ^ ^^<^] nf^ aim :^^o] 

<68> ^tgo^ ^o)^ ^^Ai, ^ 5|lo-|;:^]o1] tfl^b SS.ZL^ ^^o] ^^ v^^o] 

'^^^^:n. 7}^t}7.}. ^, tb n'U tils ^^o] ^1^^ ^ojn^ 

. ^V^l'?]:, ^l^l^ll-S. ^A^^ l-^oll 3ll<a W]M ^7} ^ ^^ol] 

n).^ 3|lo^ HjE ^# i^ofl sl^Ai ^ o;i^^ o] «.o>o^ :f.>^2loi ^ = 

<69> £ lOoll £^1^ H>fi|. :^o]^ x^:^] (300)<^lAi^ JJil^ HjE ^# ^^o] zis.^ 

^ p^flcH w^sl ^^ (110)^ -i-^ (120)<H1 ^^^cf. ^7] ^I^H^ efl^j 

1-3^ (120)^ sfl^ tils ^# '^^•^l tils t^^ 

(FailDetect_CMD)l- Ir^^sl-Al ^cf . «1M ^# ^s: (Fai lDetect_CMD)^ 

^ofl xti-e^. 511 <^ tilE 7>o.£^ ^ gfl^i (210)^ €i ^^S7l (560) (£ 4 ^S)^ ^ 

^ ^J: (Clear)* ^^5^4. ^52!-^ o.^, a]E ^>^e1 ^ sfl^l #1^ (210)^ T # 

(561. 562) ^ S-R (565, 566)^1 ^Jl^^trf. ole^t!- 2:71^ 

(5310)011^1 ^sj^cf. olnfl, £ iiA ^ 11B<^1 £Al^ wVsq- ^ol , 5II <^ 
^Si^ (FailStatus[0]-FailStatus[7])^ S-f -R-^mcf. 
<70> cf^ cj^i (S320)«^lAi ^ <H^Blli7l- (LSB)^S ^. ^7] <I <HS-ell 

i7> ^Cfl^ (MSB)^ ^1^ <^^7} ^711 (S330)«)lAi :&t^Cl-. -^71 <i (170) 

^ ^7] ^^011 oi^Ai ^^1^ iHloiE-l til^s. ::i^;^i <g ol^efl^ofl tfl-§-^l-^ 

c-llolEl tiles-^ -a^^U. ^7l =■# c-llolE-l HlES-o^ s-f. oidloll- A]^ 

(nREout)<^l -§-715101 c^lolE-l <a#^ ;*1H -i-^ (180)* -f-*!! s^l^ HlS ^# 1-^ (200) 
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^S. 7i]x:f7l-, ^7] d\]^^ no]B\ ^^ (190)^ HIM 

(FailDetect_CMD)^ *^^5}- -§-<e> <U^^ ^1- (l/0[i])^l ^^l^^l^ 6\]^ c-flojE^ 

Hiss- (Dexpect_ext[i])l- ^7] 5|l<a wjM ^# Ir^^ (200)^S ^^tl-^f. 

<7i> ^711 (S340)<^1>|, 3)l<a ^# (200)^ ^# c)]olBl alH^ 

(Dsense_int[i]) ^ -^l^ ^^0]^ (Dexpect_ext [ i ] )-§■ Hjiil^l-Jl, ^^-c^] n]- 

^ n'U l-eflu ^Sl- (FailFlag[0], Fai lFlag[l] )^ ^^1 (S350)oflA-1 

^ 3i|l<^ wlE7> ^Aj£]o^^ c^:^7]- ^a-if^cf. <^1# £ iiaofl £Al^ «V4 ^ 

t^l^^lE-l ^ ^>M-7> i^l^ HlS<?I ^-f , 3il<^ 1-sflzi (FailFlagLO]) 

7> 'a<^l<^ll- ^J: (nREout)Sl S-f *^^2|-^t:1-. <>1^, ^i^^ 

^<^1, ^Efl (FailStatus[0])7> b:>o1 gfligs «^^^5l7ll ^c]-. ^, 1-HlS 3Jfl 

<^o] ^^gs\SX^o] 311^ wjE 7>^Bl ^ efl^l (210)^ S-R #^-#1- (565)^1 

^4. ZL cf^«fl. ^^V^ ^Til (S370)^ ^'^^M. ^7l ^Til (S370)<^]Ai^ ^ o^-^efl:^ 
7} ^S. (nRE)<Hl ^7l5lo1 #7>^t4. ^# ell<^lEl ales-ol 2.:^ c^]^ z^]o]r] HjE 

*^ ^a^l^V^. ^^>^ -^7] (S370)S. ^'«^t+. 

<72> ^Tjll: (S330-S370)^ ^ <H^5ll>;^7l- ^cfl^<^l iE^^ nfl^7>^] ti>^^ 

-^S. ^^^4. ^^1* (S330-S370)^ £ iiaofl vi}9\- :^o] ^ 

EflZL (FailFlag[l])7> ^# <y<Hl<:>ll: <J0:£ (nREout)^! -g-^ 

ol^, 4^1- 511^ ^>Efl Ai:^ (FailStatus[l])7l- ^j-o] efl-f^ 

Tfl tbi^l-. ^. 2-«lS n'Uo] ^^3il^-g-<^l HjE 7>^E] ^ Bfl^] ^gj (210)21 S-R 

#^-#1-1: (565 . 566)<^1 ^"l^^^. 
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<73> SE^, S. llb'Hl wj-Sl- ^o], s.^ c-flolEi wjE^ ^ 27BS1 c-llolEi WjES-ol 

^X\o\] alE^Ai ^ oicf. ojE^^V 5|l<a #sflZL -Al^l: (FailFlag[0], 

FailFlag[l])<5l ^# 9l<=^]o]^ (nREout)^ S.^ ^9}: ^^1<H1 «-^^5|-^i=|-. c] 
^. «>5q- ^o], 3J)l<^ -^Efl (FailStatusCO], FailStaus[l])<^l ^^l^fl 

2fl^l *^ (210)^1 S-R (565. 566)<^1 

<74> ;^l^«flA-l, (S330)ollAi <i o]E,z^dz7} ^t^^^S. ^^Sl^, 3|l<a His. >a-Efl 

^# (S380)<>fl^i 'a^^'^. <^1<=H1 tti-e^-, ^IrH:^ efl^l^iB] (120)€: ^ll"^ 

«lm ^# (FailDetect_CMD)7> ^-f efl^o] sjTfl §>ZL 5|l<a hIs. s-^ tg^ 

(FailRead_CMD)7> *H eflt^^l ^^11 %t^. no]B\ #^ al3i) m.^ (220)^ *>o| efl 
sil<g ulE s.^ Aij: (FailRead_CMD)oll -§-^^H ^1^ ^V^^l ^ Efl^l 

IrS^ (210)-^S--f 5ll<a ^Vtfl ^^-i- (FailStatus[0]-FailStatus[7])-g: cfl^^> 

^ ^* (i/o[o]-i/o[7])^ 

<75> ^i^^ wj-iq. ^ol, 3^1 «g (FailStatus[2]-FailStatus[7])<^l S-f 

efltS. -R-;<lsl7l cy^^ (i/o[0], I/0[1])21 S.^ ^>Bfl#oll ^ no] 

^Hl rfl^ tilE ^71- ^'i^ ^<*ltq-. £ Ua ^ :£ llb<HlA^ ^ ^^<^1, n'U ^ 
Bfl (FailStatus[0], Fai lStatus[l] )ol 3.^ t}o] ^]^o] s]7] ^^<^ , cJ]-§-*>^ 

^* (I/0[0], I/0[1])^ S.^ ^>Efl-i:^ 'ir (3J|1^ M^S.^^ •03ti)<=>] ^4. ^, 

<76> $>u).3l WlE7> ^>^5Slfe 1:^^-^^ ^£^1 i^S-el ^^1^ E^-olDJ£^ ^ 

S. 12* #^*>^, St-H «>5i)- ^ol, cf;^! ^Vq-o^ 3)1^ HlS7> ^>5§Sl^ 
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n'U (FailStatus[0])^ ^o] eflif^ -H-^l^lJl. 5)1 <^ ^s. 

(FailStatusEl])^ sfltS. -H-^l^cf. ^l^d ^^efl ai^s. (Fai lStatus[l] , 

FailStatus[0])o1 t}o] s^l^o] sjj] cfl^sr}^ oj#^ ^1- 

(I/0[1]. I/0[0])^ ^^«^ -or (3Jll<a ^^S-^i 'Olh')*^! ^, 2ll^ol 

<77> sfl^ W1E7> ^AjSl^l «>£^1 ^3.^ ^^1^ El-olnjt^^ 

£ 13* %^s*>^. it^i wVsf :y:<^1, ^1^ W1E7]- ^-f , 

^Ell Ai^s. (FailStatusLO], Fai lStatus[l])^ 2.^ S.^ ^MS. ^1^ 

(FailStatusLl], Fai lStatus[0] S.^ S.^ ^]M<=>] ^7] n^<=^] , S. 13<^1 £.^1 
^ B>S1- ^o], cfl-g-^V^ <a#^ ^-i- (I/0[1], I/0[0])^ S.^ ^Bfll:^ 'OO' (3^11'^ SS. 
'OOh')-^! ^, ^^5^^] ^^^1 ^l-f-'^l^i 

<78> ole^B]. 3ll<^ HIE >^^ofl n}.5.^, ofls.E| z^-z^-^ 2il<a WjE 

*>7l1 ^ $X^. 2Jl7l;^1 ^ ^]3.^ ^^^]$] "^^^ T^flssl l:g^ol 

5(l<a<^l ^«fl^i «fl^ ^ olnfl, ^7] uil2.el 1-^ vfl^ H] 

E ^;^> A]>,E^o:i o\]^ ^= ^jis^^ofl o^sflA-^ 7}^^ iflofl ^^j- 

^ He-ltb ^lS.Sl 3^171^ ^o] ZLCflS. A>-g.^ ^ sxr^, O]^ ^^O] 

<79> £. 14^ ^ ^1^21 2 ^AHloj] rej-s. 1-?]^^^ uVi^j n)l2.5^ ^^1* .a^^^ 

l:^:£olcf. ^ ^i^o^ 2 -^aIc^]^ ^^]^ c-flo]El tJ]Es. (Dsense[ i ] ^^ 
(220')* -i-sfl wl^ ^gj (200')-2-S- ^-ir ^1^^:]-^ £ 

1^1 1 ^Alc^lsq. -^^^H, zi^oil tfl^V ^4 
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^] 2 ^^1<^17> 1 ^Al<^li4 ^<^^ Jl4* 7>^^ o] ^o>o^ l-^^<il ^]^^ 

<80> ^ ^1^^ 2 ^Al«^]ofl 4= z^]o]^ ^^ H^sl (220')^ £■ 15^ 

#S*>^, cllo]El ^jcH (180')-^S.-^E1 cflo]E-1 wjES. (Dsense[i]) 

^ ^# i^lolEi wjEs. (Dsense_int[i])S-Ai #^5]-7] t^]o]B\ ^S. (^B. 7\] 

olM (586)S!|- <aw1&| (587)S. ^^^^)7]- 2 c-11<^lEl #^ ^Isl 

(220')oll ^7>£l5ii::f. ^ ^^S^ ^] 2 ^^]<A]<=>\] ^'^ -i:^ (200') 

^ S. 3o\] 3)1 <a wlE (200)^ 3^11 <a (200b)5q- 

sVtII ^^^SlD^, ZL^ofl cfl^ ^Tg^ ZL&I^S ^ ^^^^ ^1 2 ^Alo^lofl 11).=. 

l-*!^'^^ ^S^l n\]3.^ ^^1^ 3in^ til^ S. 11a, S. lib, S. 12 

^ S. 13^ ^2i^}<^ 1 ^^Ic^lsq- -g-'a^>i3^. ZL^c]] cfltl- Il^]E.S. 

ef^Cf. 4e|-Al, 2 ^A]d^l7l- 1 ^Alc^jS]- ^o^^ ^ji^^ o] «.o>o) 

5z)-^<Hi^i ^^^js^v^ n^u tiiM ^» ^i^^>7fl ^v^M^^^s-^ ^ 

o;t4. 7lli::1-7>, ^Sfl^l 4i = :Eiiflo]oil o^t!- 5^<g u]E :^3)-52]. H]j5ie>c«^ 1- nfl Bll^E 
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[^^^^J- 11 

^-i-s]. «il-o] nflEgJ^ ^EflS a|l^^ ^S.^ c^leflo]!- l-?]^^^ aV 

H^l ^£5^ ^^Hl Siol^i: 

3^1^ wis ^# ^^^H •y^^ ^^11 ^^S^B^ ^l^s)^ .i^ll 

^7] -tllMsi dlojBl WlM-i-^ ^«^>*<^1J1, ^7l ^ S\S.c^] ^^A-^ ^Efl^ c-flolBl 

^1-^ 5Jll<a «is ^# ^: 

^ Dil2.Sl Xi^S-^ cflolE^ tijE^oll cUtb 511 <g al:^ ^1- n^EgrH ^>7l 9}^^ 

^ 3ll^ wlm ^1- 3ii«a s:^!- #^*>^ 2)1^ tils 7>o.^ ^ 2fl^] s^si- 
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I^^^J- 21 

^] 1 %H1 $i<H^i, 

>a-7l alE .^V7l <i ^^1- ^tfl ^^sl^ cflolE] 

3] 

C^^^J- 4] 

3l|l<a tijE ^l-o.^^ ^ efl^^ ^o^ U]M ^# >0:£7l- 511 

51 

^1 1 ^1 2 «J-ofl ^<H^-1 . 

^7l <a#^ ^^^1 '^^^^ Cfl^^l^i #^ BlSj SlS-l- -^7]-^0.^ i^^H, ^71 
c-llolE^ %^ a^s] ^7] n'U Aijio^ 1:^^^ <i 

Sl^o^l 5]^BA^ cflolEi tilMl-ol ^71 <a#^ 1J-^1*> 
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61 

^1 5 *oHl ^<^^i. 

^7] cflo]E-1 «15E| 5il<^ HIM ^# ^SLS] -^oj. 

7] 

^7] ^§<^1 C-llolEl ^^ -^71-^0.^ i^^H. 

#^ u^a) ^7] sil^ ajE ^#1^^ Aljio^ %A^^. ^7] <g 

s\S.<^] si\n^^ cflolE] alES-o] ^7] 5fl^ aje ^-g. ^^3£)7ll ^e) 

:il <a#^ ^§5. ^7)1 ^3.^ 

8] 

71 511 WlH ^211^1 Sl^^-^E^^ 5)1 <^ ^^7> ^7l ^l^ofl -^7l£lol >^ 

9) 

^1 1 ^J-Hl Sl<H^i. 

^71 511^ WlE ;^1 1 ^ ^1 2 2ll<a l-2fl^ ^^-^5*1-^, ^7l 
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31)^ tilM ^# S\S.^ S^^^l ^O]^ HlES. ^ ^yi^yy sflo^ tilM^ tffl 1 5,i<^ 

#2flii ^^1- ^^^^Mn^n, ^^y] S^^^ til<^lEi ti]:^!- ^ 27fl7}- iEii<^^ 

101 

^1 9 ^^<^] 9X^^^, 

^7] ^] 1 ^ ^] 2 n'U ^^OL ^S.^ z]-z]-^ Ai:£^Al s.^ ^ofloll: 
11] 

^oii n}.e}- :t>i ^EflS *^^si-5]D^; 

^7] ;Hl 2 ^V^S 2 5ll<a #Efl^ a]^!- 2:^e>o^ aIj^^ ^ 

^7l 1 T'V^s Ai3:7> ^A^sl-^ 1 ^Efl aislI- ^a] t-Iji , 
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12] 

11 SI^A-I, 
[^^^J- 131 

DflEiJ^^ ^Bfls afl^i^ pfla.el ^-i-o^ <>1efloli. Ir^j^i-^^^ ^ 

i\7] ^j^oil -g-^^Vcx^ ^7l o]z]]o]6\] 7^^^^ c-floiEi* ^^l^V^ 

^ <H:^511^<^1 -g-^^H ^^1^ tii^i- ^ <a^l- -tl^^V^ ^7^li4; 

7l ^# ^ ^^11-* ^^«>^ ^TfliZf; 
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14] 

^1 13 9Xo]^^, 

-i-^l-o] ^ 3J)l^ W]E «fl ^7] iiil<a wis 

^S. ^7] sH*^ wis 7>^Bl ^ Efl^l S^S-ofl ^i^S)^ 

*1-^ . 
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